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© Absorbent structure. 

© An absorbent structure and garment comprises a superabsorbent material having a free-swell rate of less 
than about 60 seconds and a five-miute AUL of at least 15 g/g. The superabsorbent material is contained by 
containment means, such as a fibrous matrix, such that the superabsorbent material is present in said absorbent 
structure in an amount of from about 60 to about 100 weight percent based on the total weight of the 
containment means and superabsorbent material. 

The containment means may contain a high concentration of a superabsorbent material and define a dry 
volume less than about 180 cubic centimeters. The absorbent garment has a saturated retention capacity of at 
least about two times the dry volue, and wherein the containment means and superabsorbent material account 
for at least about 60 volume percent of said saturated retention capacity. 
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It is generally desired that absorbent garments such as diapers be able to rapidly absorb multiple 
insults of urine during use. Typically, diapers have been produced with absorbent capacities greater than 
the actual in-use needed capacity. This surplus capacity was believed necessary to achieve the desired 
performance (lack of leakage or low level of skin wetness) by the diapers. For example, if it was anticipated 
5 that a given diaper needed to be able to absorb 250 milliliters of urine in-use, the diaper may have been 
designed with an absorbent capacity of 400 milliliters or more; The excess capacity was necessary to 
compensate for the inability of the absorbent medium to absorb the urine at in-use delivery rates and under 
in-use delivery conditions. The practice of building in excess absorbent capacity is inefficient and 
undesirable. 

70 It is desirable to produce an absorbent structure able to meet or exceed the performance characteristics 
of known absorbent structures while containing a relatively high concentration of high-absorbency material. 
It is also desired to produce an absorbent structure which is able to rapidly absorb a discharged liquid 
under pressures typically encountered during use. and to retain the absorbed liquid under pressures 
typically encountered during use. Further, it is desired to produce an absorbent structure which has a lower 
75 volume and mass than known absorbent structures while having generally the same absorbent capacity as 
the known absorbent structures thus, allowing for easier, more efficient disposal. 

In order to meet the above needs, the invention provides an absorbent structure as defined in 
independent claim 1. further an absorbent garment according to independent claims 13 and 17, and a 
diaper according to independent claims 30 and 35. Further advantageous features of the invention are 
20 evident from the dependent claims, the description, examples and drawings. The claims are intended to be 
understood as a first non-limiting approach of defining the invention in general terms. 

The present invention provides absorbent structures comprising relatively high concentrations of a 
superabsorbent material and absorbent garments which comprise relatively small absorbent structures. 
The invention provides an absorbent structure comprising means for containing a superabsorbent 
25 material (containment means) and a superabsorbent material contained by the means. The superabsorbent 
material has a free-swell rate of less than about 60 seconds, and a five-minute absorbency under load 
(AUL) of at least about 15 g/g. Moreover, the superabsorbent material is present in the containment means 
in an amount of from about 60 to about 100 weight percent, based on the total weight of the containment 
means and the superabsorbent material. The described combination of free-swell rate and five-minute AUL 
30 may allow the superabsorbent material to absorb a liquid discharged thereon at substantially the rate of 
discharge encountered during use of the absorbent structure in an absorbent garment, and to maintain 
sufficient structural integrity of the swollen superabsorbent material to allow a discharged liquid to pass 
through the absorbent structure despite the high concentration of superabsorbent material. 

In another aspect, it is desirable to provide a thin, absorbent garment, such as an infant diaper, which 
35 garment employs an absorbent structure having a relatively small volume and high concentration of 
superabsorbent material. Further, it is desirable to provide an absorbent garment which has a relatively 
small volume and a relatively high capacity. 

in one embodiment, these goals are achieved in an absorbent garment comprising an absorbent 
structure which absorbent structure comprises means for containing a superabsorbent material (containment 
40 means) and a superabsorbent material contained by the containment means. The superabsorbent material 
has a free-swell rate of less than about 60 seconds, and a five-minute AUL of at least about 15 g/g. 
Moreover, the superabsorbent is present in the containment means in an amount of from about 60 to about 
100 weight percent, based on the total weight of the containment means and the superabsorbent material. 
In another embodiment, this goal is achieved in an absorbent garment having a saturated retention 
45 capacity, the absorbent garment comprising means for containing a superabsorbent material and a 
superabsorbent material contained by the containment means. The superabsorbent material is present in 
the containment means in an amount of from about 60 to about 100 weight percent based on total weight of 
the containment means and the superabsorbent material. The containment means and the superabsorbent 
material define a total dry volume of less than about 180 cubic centimeters and account for at least about 
so 60 volume percent of the saturated retention capacity of the absorbent garment. The absorbent garment 
has a saturated retention capacity which is at least about twice the total dry volume defined by the 
containment means and the superabsorbent material. 

Figure 1 is a perspective view of one embodiment of a disposable diaper according to the present 
invention. 

55 Figure 2 is a cross-sectional view taken along line 2-2 of Figure 1. 

Figure 3 is a perspective view of a second embodiment of a disposable diaper according to the present 
invention. 

Figure 4 is a cross-sectional view taken along line 4-4 of Figure 3. 
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of s2Ssol:^S° n ° f ^ eqUiPment emP ' 0yed ^ determini " 9 the ab - benc V under ,oad (AUL) 
In one aspect, the present invention concerns an absorbent structure and an absorbent narm^nt 

possessmg improved, desirable characteristics achievable by the careful selectfon an3 ,?! jTJ 9 T 
s sorbent material emp.oyed in forming such absorbent ^ 

Specifically, ,n one aspect, the present invention concerns an absorbent structure comorisino mMn * w 

conta,n,n 9 a superabsorbent materia, and a superabsorbent material. As ^ 

SS?n r M , a K waler - swel,abl ^ substantially water-insoluble organic or inorganic IlJESSrt 

- sr^rj^'ss at ,east abou * 15 « mes %s 

2 5° ,yn T Such hydrogel polymers inc,ude - ,or Sr^yatS 

,s vnrfn^n T y , eS: - P ° ,yV,nyl a ' C ° h ° l: elhy ' ene maleic copolymers; polyviny etners hvdm^ 

rs yp opylcellulose; polyvmyl morpholinone; polymers and copolymers of vinyl sulfonic acid 00!™^ 
P o yacry.am.des. polyvinyl pyridine; and the like. Other suitable polymers KiTKSS^SSK 
ES Th7h ^ d 9rafted StarCh ' ^ iS ° bUtylene -aleic anhydride copCSSlJTSSS 

,nven«,on, the superabsorbent materia, comprises particles of a hydrocele, preferably an tonic hyS 

^n^T'I 6 i Wide V8rtety ° f su P erabsor uent materials are known, the present invention relates in onP 
25 aspect, to the proper selection of superabsorbent materials and to the use of sue ZSL. n 1L 

spec.f.cally the superabsorbent materials are selected so that they are capable of rapidly absorbing a 2 

S am/L Unne : Preferab,y ' thS su P erabsorbent are capable of aLwnoKSSSSlK 

same rate urine .s applied to the superabsorbent materials during use. Moreo^ tne «£22JE 
matenals have the ability to absorb such liquids under an applied load superabsorbent 

defi,2! ^ hT 0868 °! a PP |ication - a superabsorbent material having a saturated retention capacity as 
required for one gram of a superabsorbent material, having a saturated JSneZSZ^TSS 

ScTTSr SSS iS ab ! e t t0 . absorb - of an aqueous iita^^^^ 

SSL • ? u^' equal t0 lts saturated reterrtion capacity in less than about 60 seconds 

S SrJ 6SS 'JT ab ° Ut 40 SeCOndS ' 3nd m0St pre,erably in ,ess *«" ab °* 30 seconds i ZS 
tha^ 30 n^ U ' ° r 9ram ° f 3 su P erabsorben * materia., having a saturated reteZn capacrtytss 
tZHZSZX P 9 r , t0 ab80rb an am ° Unt ° f an aqu60us solution containing 0.9 weight pTrcert of 

«,'L1k k f Ch,0nde S0lutl0n which the s^erabsorbent material can absorb oer oram of 

uperabsorbent material in five-minutes under a load of 2.0 kilopasca.s (WwS^sSuSTdS 
square inch) while restrained from swelling in the plane normal to the appledload. Z meLdTwhK 
the five-mmute AUL ,s determined is set forth in detail below in connection with the «JS£Xhw£T 
Superabsorbent materials will be deemed to have the desired ability to absorb ^SSZSZISL 
load when they have a five-minute AUL value of at least about 15 g/g. preferably, at 22 about 1 S 
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most preferably at least about 21 g/g. The five-minute AUL value of a particular superabsorbent material is 
hypothesized, without intending to be limited by the hypothesis; to be important for the following reason. 
Particles of superabsorbent materials which do not have the required five-minute AUL value generally form 
relatively soft gelatinous masses upon absorption of a liquid. This results in few or no interstitial spaces 
s between the particles of superabsorbent material. Superabsorbent materials which, in particulate form, have 
the required five-minute AUL value are generally capable of absorbing a liquid under a load while 
maintaining interstitial spaces between the particles of superabsorbent material. In this manner, a liquid to 
be absorbed can flow through the interstitial spaces of the swollen superabsorbent matenal due to capillary 
action in order to quickly contact unswollen or partially swollen particles of superabsorbent matenal. 
70 Because of this, maximum utilization of the superabsorbent material is more quickly achieved. If the 
interstitial spaces are filled by the expanding superabsorbent material, liquid subsequently applied thereto 
cannot move quickly through the interstitial spaces to be absorbed by the superabsorbent material. Instead, 
the liquid must diffuse through the already swollen particles of superabsorbent material to reach and be 
absorbed by the unswollen or partially swollen particles of superabsorbent material, 
rs Additionally, it is desired that the superabsorbent material have the stated five-minute AUL in order for 
the superabsorbent material to absorb a liquid under normal pressures applied to such superabsorbent 
material when present in an absorbent garment such as an infant diaper or the like. 

Exemplary of a specific superabsorbent material suitable for use in the present invention is a 
polyacrylate material, commercially available from Norsolor Company (a division of ORKEM) °' France, 
20 under the trade designation NorsacrylTM B41S. Also suitable for use as the superabsorbent matenals of the 
present invention are generally non-friable (when wet or dry) particles of agglomerated fines of a water- 
swellable. substantially water-insoluble polyacrylic acid superabsorbents the fines of which can be obtained 
from for example, the Dow Chemical Company under the trade designation DrytechTM or Stockhausen L). 
S A under the trade designation FavorsTM SAB. The particles of agglomerated fines can generally be 
prepared by suspending the fines in an inert hydrophobic liquid and adding to the particles, slowly, under 
polymerization conditions, an aqueous solution or mixture such that agglomerates are formed. The aqueous 
solution or mixture preferably comprises at least one ethylenically unsaturated carboxylic acid which is 
polymerizable with the polymeric fines and an amorphous, oil dispersible, substantially water-insoluble, 
particulate material. A cross-linking agent may be added to the aqueous solution or mixture. Similarly, a 
hydrcphilizing agent maybe added to ensure all surfaces are wettable especially the interstitial spaces 
formed by the agglomerated particles. Such a method is described in detail in copending U. S. Patent 
Application Serial No. 07/304.616 filed January 24, 1989. assigned to the Dow Chemical Company and 
entitled "Aggregates of Water-Swellable Polymers and a Method for Producing Aggregates of Water 
-Swellable Polymers, the Aggregates Having Increased Hydration Rate Over Unassociated Water-Swe lable 
Polymers" which is incorporated herein by reference. This method and the superabsorbent polymer 
particles produced therefrom are described as follows. 

The water-swellable or lightly crosslinked hydrophilic polymer particles useful in forming the aggregates 
can be any of the-known-hydrophilic _polymers_which_ are_cap_able of. absorbing Jarge quantities of fluids. 
Examples of such polymers include those disclosed in U.S. patents 3,926,891 issued December 16. 1975, 
to Gross et al.; 3,935.099 issued January 27, 1976, to Weaver et al; 3,997,484 issued December 14, 1976. 
to Weaver et al.; 4,090,013 issued May 16, 1978, to Ganslaw et al.; 4,190,562 issued February 26, 1980, to 
Westerman et al.; and 4,833,222 issued May 23, 1989, to Siddall et al. Such hydrophilic polymers are 
prepared from water-soluble alph.beta-ethylenically unsaturated monomers such as mono- and polycarbox- 
ylic acids and acrylamide and its derivatives. 

The water-soluble monomers which are polymerized to form the water-swellable polymers of he 
present invention include those monomers listed in U.S. Patent 4,833,222 issued May 23, 1989, to Siddall et 
al. Examples of such monomers include alpha.beta-ethylenically unsaturated monomers such as mono- and 

polycarboxylic acids. . 

The water-swellable or lightly crosslinked hydrophilic polymer particles which benefit the greatest from 
being incorporated into the aggregates or clusters of the present invention are those unassociated particles 
which have a mesh size of less than 400 mesh (37 micrometers) and preferably from 170 to 400 mesh (88 

to 37 micrometers). . 

The aggregates of water-swellable polymers are comprised of water-swellable polymer part.cles 
associated by being bound to other water-swellable polymer particles in a random packing configuration 
55 spatially distributed to allow aqueous absorption. 

The aqueous solution can be (a) water or (b) an ethylenically unsaturated monomer dispersed in water. 
When the aqueous solution comprises an ethylenically unsaturated carboxylic acid monomer, the monomer 
is polymerizable with the water-swellable polymer of the present invention and includes all of those 
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induce maleic acid , fuma J 2? at ZJSTZ Tl T""' **** ****** S 
me.hacrylamide. The preferred m.w^rilTS,^ S "|f te J^de derives include 
« salt forms such as alkali metal or ammonium salts "ethacrylic acid and their respective 

crosslinking monomers. Lmplary^SnSalno^l^ m ° n ° merS 030 be used « the 

glycol, diethylene giycol. triethylene g SS^pSS^oJSr^iT?^ *"- h - B nn— or Hq^n. 

10 anedi °'- "eopentyl glycol, tn^lo^^^Z^J^ T 1 '^"^nediol, 1,6-hex- 
trimethylolpropane and pertaerytWtof tetrirvil c . ^ ^ tr,acr y ,ates * trimethacrylates of 
"ethylene-bis-ac^^ of pentaerythri N.N- 

preferred crosslinking monomer for the oreVertlmST , ^"V'socyanurate and the like. The 
material can also be present in ^ ^s^ T^T^T'^^- The 

'5 as discussed below. 9 UtKM1 0r can be P resent the polymer particle suspension 

meuiacrylate may be present ™nore«re. r, , vamp , e „, 8%| ^ 

at which the 

ferred organic liquids are the halogenated Znc^Tsl ^ u °' ^rocarbons. Pre- 

the like, as well as liquid hydrocarbon havingTot " to t methylene chloride and 

aliphatic hydrocarbons and mixtures there* e a benzJ! ? * T m0,eCUte inc,udina aromati <= and 

* such as kerosene, naphtha and the ■^Ito£SS^ T^' ° ilS ' Hquid 

preferred, with aliphatic hydrocarbons being most pSed " ' hydrocarbons » the more 

approl^^^ is an a morphou , high)y 

ca..y. the si 2e of the particulate mateSS^ ^?2f! r teWnS0,ubte material. Typi- 

» particulate material is most preferably hS^-t^E L f^' micrometefS in ^meter. The 
provided by the reaction of sL wKhUSK^SST^L TT* ** PartiCU ' ate ma1erial 
hydrophobic clays such as the cationic surfTS t ea ed SntlS ^ PMate ma,erials inc,ude 

. ._cLay«??ld commercially as_Bentone® 34 by N L In^usttes ^ eXample 0f a Mrophobic 

^'zrf,^^ is not cri,ica1, however ' ,or 

"#*£Z^^ ™— * -onomer. The 

The monomer can be preneutralized and ex£* a^t" ^Tf ^Persing the monomer in water. 

40 !1™:: S * «* 'orm. the pH ofle ZEZZEZ S^S? «* ■ 
•^.g..i taiiu ui monomer s tvDicallv 1-m t rt tr. ift j wi8u utaween 4 ana 7. The 

• of monomer to polymer paSs s * 2,0 Tdlhe Eta? PartiC ' eS - *" We * ht ra «° 

preferably 4:10. Optionally, the aqueous olu^on ( wS « 2££ ST"" * f 0:10 
crosslrnker, chelating agent and initiator. Therefore the til ™ , m ° n ° mer) may a,so cont ain a 
« 15 to 45 weight percent based on total we oht of t f r T' * PreSent ' is present in r ange of 
amoun, of 0 10 , wejght m ^ ^^^^J^ • typicaHy added S an 

an Z ^ S ^^^ m,eria, is suspended in 

while the polymer particle solution is agtete and exoosS to J T * ■ ° .** SUSP6nded P0lymer P article ^ 

..which -7-^^^^ the r of the polymer paries with 

droplets of aqueous so.u.ionVaqueous Zomer sSn wh^ ^ a " re9ateS iS the Si2e of *• 

liquid and added to the suspended parties ToTuto Z . f,? SUSPended the inert Mrophobic 
amorphous highly oil dispersible substen a»y w^e 1^1? ? ' S by the amount of 

— .or examp,e, an aggregate o, 



50 



55 



6 



EP 0 443 627 A2 

are approximately 50 micrometers in diameter. This is achieved if the particulate material is present in a 
ratio of approximately 0.3 to 2 percent based on the weight of total polymer present. 

The aggregates or clusters can be filtered from the inert liquid, dried in an oven and crushed to a 
desirable size. The wetting agent can be added after the aggregates have been dried. Most economically, 
5 however, the wetting agent can be added after polymerization, but prior to drying, to allow for a single 
drying step of the polymer. 

A wetting agent is defined as an agent which further improves the hydration rate of the polymer and 
does not reduce the surface tension of a supernate (provided by a standard test method) below 56 
dynes/cm. The "standard test method" employed herein requires (1) treating dry polymer with 0.4 weight 
w percent (based on dry weight of polymer) of polyol; (2) dissolving 1 g of the treated polymer in 150 g of 0.9 
percent saline solution; (3) filtering off the supernate; and (4) determining the surface tension of the 
supernate. The surface tension is determined using a duNouy surface tension apparatus. 

Ideally, the hydration rate of the polymer is improved without significantly reducing the absorbency 
properties of the aqueous fluid absorbent material in which the polymer is incorporated. Therefore, 
75 examples of such a wetting agent are non-surfactant or non-detergent type wetting agents such as polyols. 
Voranol© (from The Dow Chemical Company) brand wetting agent is a preferred example of such a polyol. 

Typically, the wetting agent is introduced to the polymer aggregates as an aqueous solution in an 
amount sufficient to increase the hydration rate of the polymer as compared to a polymer not treated with 
the wetting agent. Preferably, an amount of 0.2 to 2.0 weight percent of wetting agent, based on the weight 
20 of polymer, will be a sufficient amount. Most preferably, the amount of the wetting agent is 0.4 to 0.5 weight 
percent of the weight of polymer. 

Illustrative methods for preparing these aggregated particles of superabsorbent polymers may be found 

in Appendix A 

If the polymer aggregates are dried and then surface treated with the wetting agent aqueous solution, 
25 the process entails several energy and time consuming steps. The polymer requires drying off the oil phase 
and water phase, then spraying the wetting agent solution on the polymer and finally redrying the polymer. 

However, the intermediate drying step can be substantially reduced if after the polymerization is 
complete the water is removed from the suspension, leaving the oil phase remaining with the polymer. A 
wetting agent in an aqueous solution is then added. Preferably the solution is added to the polymer 
30 aggregates slowly; most preferably the addition occurs over a period of from about 1 to about 30 minutes. 
The water can then be vacuum stripped and the oil can be removed by filtration or centrifugation. A final 
drying yields polymer aggregates having an improved hydration rate over polymer aggregates which have 
not been treated with the wetting agent. 

Other methods believed suitable for forming the superabsorbent materials of the present invention are 



35 described in European Patent Application 0 318 989 published December 1, 1988. and commonly assigned 
U. S. Patent Application Serial No. 07/359,470 filed May 31.- 1989. which are incorporated herein by 
rgf^r^nce. 

In one.preferred embodiment of the present invention, the superabsorbent material is in the form of 

particles which, in the unswollen state, have maximum cross-sectional diameters within the range of from 
40 about 50 jim to about 1000 /xm, preferably within the range of from about 100 to about 800 ^m, as 
determined by sieve analysis according to American Society for Testing and Materials (ASTM) test method 

D-l921.-lt~is-understood that -the particles~of superabsorbent material falling. within the ranges described 

above, may comprise solid particles, porous particles or may be agglomerated particles comprising many 
smaller particles agglomerated into particles falling within the described size ranges. Superabsorbent 
45 material preferred for use in the present invention is generally characterized as having a relatively large 
surface area to weight ratio and is preferably formed by agglomerating smaller particles into particles 
having the preferred dimensions discussed above. 

Superabsorbent materials having the particular free-swell rates and five-minute AUL values described 
above are capable of producing improved absorbent structures. This improvement stems, in one aspect, 
from the fact that superabsorbent materials having the described free-swell rate and five-minute AUL can be 
employed in absorbent structures in concentrations greater than possible with superabsorbent materials not 
possessing the stated free-swell rate and five-minute AUL values while still maintaining the des.rable 
absorption characteristics of the absorbent structures. 

In addition to the superabsorbent materials described above, the absorbent structures according to the 
present invention must comprise means to contain the superabsorbent material. Any means capable of 
containing the described superabsorbent materials, which means is further capable of being positioned in a 
device such as an absorbent garment, is suitable for use in the present invention. Many such containment 
means are known to those skilled in the art. For example, the containment means may comprise a fibrous 
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formed from a synthetic polymeric : arterial rild h^T , ? compr,s,n 9 cellu '^= fibers and fibers 
cs.led foams, and the .ike' ^JSS^J^^^^^ P0,y ™ ic "P«- 
5 preferably .ess than 5 weight percent of ceHu.Jsic Zs ^ C ° mprise ,ess than 10 

of the layers of materia, shou.d be wate -pe 2j T h , T such a case - * ^ast one 

water-impervious. The layers of materia mav be c^h 2 °* may be ^-pervious or 

ro foams, perforated films. « may be ^ ^* ~ ""T^ «*~d or open ce..ed 

of material, the material should have a poTZ^tZ la^Z ^^""'ent means comprises layers 
majority of the superabsoment material ° r t0rtuous enou 9" to c °ntain the 

the s'Ss^er:^ «* as a polymeric film, on which 

* the support structure which may be w^K^S^C^ ^ * ^ " ^ ^ * 

conti~r cr:^::r::rr re h r ~ - - - 

meltblown fibers be hydrophilic. Synthetic polymeric fZ £ k ^ ''^ " is desirab,e 1,131 the 
fibers have a contact angle of J2tt*tt£ZZ Jeor^T^ t0 * hydr ° phi,ic when the 
» contact angle measurements are d^mi^^^VST OV* ST*" ° f thiS "H** 80 "- 
Science" Vol. II (Plenum Press 1979^ 7^ 12 ? 3nd Stromber 9 h "Surface and Colloid 
Polymeric materia, to form s Z fib 2^ ™ 1^?:^^* b * usi "9 • hydrophi.ic 
which renders the fibers hydrophilfc 9 9 3 " y hydrophobic with a surface treatment 

ciaily availabte from MM^^J^ff^^ ?T SUCh b '° Ck C ° P °^ mers are com ™- 
be formed from a water-sweK^ The hydrop »* may also 

a thermop.astic material described in U. Tl ^TiSS^S^^ material Such as 

is hereby incorporated by reference. Alternately £ fmeftblZ H im to Pa20S ' et *• which 
hydrophobic polymer such as a polyoZ TJ^l^ ^Z^J^ ^ ^ 
generally nonfugitive hydrophilic surface Such a Si h , 1 T*™ m ° dified t0 provide a 

from the Dow Chemical Company und^he trad des^lT g^** 1 ** «• commercially available 

When the hydrophilic fibers aT 1»L t ? na,,on A WM wettable polyethylene, 
hydrophobic po.ymer P i is eEed d52 STJSSTS ? "'t^ -U * W « eM to a 
to obtain the desired perform^ «SSJ? 5bS?t .T"' non - fu 9 itive surface treatment in order 
as diapers are often subjected 0 St^^nTTZ 5 93rmentS Such 

washed off with the initial insult thus. m^^^L^ "**!* iS fu 9 i,ive rt ma V be 

may impede the absorption performance o th f IbiS^ 1 ^ ^""bio fiber surface 

hydrophobic fibers may be Jmfr^JlZvT^ T :* ,here are instances wh ere 

of superabsorbent material. P * * '° Wer concen trat.ons of fiber and higher concentrations 

whi^ C^e^ comprises two layers of materia, 

layers are suitably formed from ^ ZZulo^ t SUp8rabsorben < Serial, the two 

woven and nonwoven material such as ^ 

coformed fibers and the .ike. and Tarred fc tomf? "bars meltblown fibers, spunbonded fibers 
adhesives.andthe like. Clear.; awide ?JZ of JZ1 COmpartment b V hea » ^ion. sonic bonding, 
ioin the .ayers together to form ihe compaSm * t0 f0rm the ^ la ^ s a ^ to 

rateln^m^ the described combing of free-swe.. 

of concentration in order to avoid qel olocWno £ 1 k h 8 f ' br ° US m3triX at rela,ive| y ,ow Agrees 
the absorbent structures ta ^^J^^T*" T** ^ be Pr6Sent h 
cally. the absorbent structures according To the ^^S!Sf ^T" StmCtUreS - SpSCifi " 

about 100 weight percent of superabsont t ZS!!!L!S^!Z!^L 3 ' ,63St 3bout 60 to 

the superabsorbent material. Preferably the absc rtni t0ta ' W6 ' 9ht ° f the co "tainment means and 

weight percent of superabsorbent S£££ onNo^ZhJTr ? ° l ° * 0ut 100 

superabsorbent material. Most preferably the absorb^ i! T 9 6 containment means and the 

weight percent of superabsorbent m^b^^r^^^^ -« « * ^out 99 
superabsorbent materia!. e ght of the containment means and the 
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Superabsorbent materials not having the stated free-swell rate and five-minute AUL values are 
commonly employed by dispersing the superabsorbent materials in a fibrous matrix such as wood pulp fluff. 
Such superabsorbent materials are commonly dispersed at levels of about 50 weight percent or less. Use of 
superabsorbents in concentrations greater than about 50 weight percent is often described as being 
undesirable. Applicants have discovered, in one aspect, that superabsorbent materials having the described 
free-swell rate and AUL perform better at higher concentrations (greater than about 60 weight percent) than 
do superabsorbent materials having either a high free-swell rate and low AUL or a high AUL and low free- 
swell rate. At lower concentrations (less than about 50 weight percent) no significant improvement is seen in 
employing the high free-swell rate, high AUL superabsorbent materials compared to previously described 
high AUL, low free-swell rate superabsorbent materials such as those described in European Patent 
Publication No. 0 339 461, published November 2, 1989. 

Because the superabsorbent materials present in the absorbent structures of the present invention can 
be present in high concentrations, the absorbent structures of the present invention can be relatively thin 
and have a relatively small volume and still function in a desirable manner. Suitably, the absorbent 
structures according to the present invention have an average thickness of less than about 0.2 inches (5.1 
millimeters), preferably less than about 0.15 inches (3.8 millimeters). Moreover, the absorbent structures 
suitably define a major planar surface having a surface area less than about 75 square inches (484 square 
centimeters), preferably less than about 50 square inches (323 square centimeters) and most preferably 
less than about 40 square inches (258 square centimeters). 

As used herein, reference to the average thickness of an absorbent structure is intended to refer to the 
average of a number of thickness measurements taken under an applied load of about 0.2 pounds per 
square inch * . The number of thickness measurements taken is sufficient to represent the average 
thickness of the entire absorbent structure. 

The absorbent structures of the present invention are desirably relatively flexible to enhance comfort 
during use. For the purposes of this invention, such absorbent structures will be considered to possess the 
desired degree of flexibility when they have a Gurley stiffness value of less than about 2 grams, preferably 

less than about 1 gram. . . 

The absorbent structures according to the present invention are suited to absorb many fluids including 
body fluids such as urine, menses, and blood and are suited for use in absorbent garments such as 
diapers, adult incontinent products, bed pads, and the like; in catamenial devices such as sanitary napkins, 
tampons, and the like; and in other absorbent products such as wipes, bibs, wound dressings and the like. 
Accordingly, in another aspect, the present invention relates to an absorbent garment comprising an 
absorbent structure as described above. 

Use of the described absorbent structures in absorbent garments, allows for the formation of an 
absorbent garment which is able to rapidly receive a discharged liquid and yet which garment is thin. The 
average thickness of an absorbent garment according to this aspect of the invention is defined as the 
average thickness of the garment in the area of the garment which is coextensive with the absorbent 
structure contained therein. The average thickness is determined as set forth above in connection with 
determining the average thickness of the absorbent structure, except that the absorbent garment is 
employed rather than just the absorbent structure. 

Absorbent garments according to this aspect of the present invention suitably have an average 
thickness of less than about 0.25 inch (6.4 millimeters) preferably, less than about 0.22 inch (5.6 
millimeters), and most preferably less than about 0.20 inch (5.1 millimeters). 

In another aspect, the present invention relates to an absorbent garment which absorbent garment 
comprises means for containing a superabsorbent material and superabsorbent material contained by the 
means. The superabsorbent material is present in the containment means in an amount of from about 60 to 
about 100 weight percent, preferably from about 70 to about 100 weight percent, and most preferably from 
about 75 to about 99 weight percent, based on total weight of the containment means and superabsorbent 
material. The containment means and superabsorbent material define a total dry volume of less than about 
180 cubic centimeters, preferably less than about 150 cubic centimeters, more preferably less than about 
120 cubic centimeters and most preferably less than about 100 cubic centimeters. The absorbent garment 
has a saturated retention capacity which is at least about two times, preferably at least about 3 times, and 
most preferably at least about 5 times the dry volume of the containment means and superabsorbent 
material. The containment means and superabsorbent material account for at least about 60 volume 
5 percent, preferably at least about 75 volume percent, and most preferably at least about 85 volume percent 
of the saturated retention capacity of the absorbent garment. The method of determining the saturated 
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embodiment of the present invention. Disposable diaper 10 includes an outer cover 12, a body-side liner 14, 
and an absorbent structure 16, located between the outer cover 12, and the body-side liner 14. Absorbent 
structure 16 is an absorbent structure according to the present invention. Specifically, in the illustrated 
embodiment absorbent structure 16 comprises a meltblown web of fibers which functions as the contain- 

5 ment means which web contains superabsorbent material in an amount greater than 60 weight percent 
based on total weight of the containment means and superabsorbent material. As can be appreciated from 
reference to Fig. 1. the absorbent structure 16 has a relatively small surface area compared to the surface 
area of the entire disposable garment 10. Nonetheless, because absorbent structure 16 is formed in 
accordance with the present invention, the absorbent structure 16 and disposable garment 10 have fluid 

70 uptake values which render them suitable for use in the disposable garment 10. 
Fig. 2 is a cross-sectional view of Fig. 1 taken along line 2-2. 

Fig. 3 illustrates another disposable diaper 20 according to the present invention. Disposable diaper 20 
comprises an outer layer 22, and a body-side liner 24. Located between outer cover 22 and body-side liner 
24 is an absorbent structure 26. In the embodiment illustrated in Fig. 3. absorbent structure 26 is formed by 

75 bonding outer cover 22 to body-side liner 24 along bond lines 28. In this manner, compartments 30 are 
formed, which compartments are capable of containing superabsorbent material 32. Again, as can be seen 
from reference to Fig. 3. the absorbent structure 26 has a relatively small surface area compared to the 
surface area of disposable diaper 20. 

Fig. 4 is a cross-sectional view taken along line 4-4 of Fig. 3. Fig. 4 better illustrates how outer cover 

20 22, body-side liner 24, and bond lines 28 cooperate to form compartments 30 for containing superabsorbent 
material 32. 

The following test methods are employed in connection with the examples which follow: 
TEST METHODS 

25 

Synthetic Urine 

The synthetic urine composition referenced herein comprises 0.31 grams monobasic calcium phos- 
phate monohydrate (CaH^POOaHfeO), 0.68 grams monobasic potassium phosphate (KH 2 PO + ) f 0.48 grams 

30 magnesium sulphate heptahydrate (MgSO* 7H 2 0), 1.33 grams potassium sulphate (K 2 $Oi), 1.24 grams 
tribasic sodium phosphate dodecahydrate (NaaPO* 12H 2 0), 4.4 grams sodium chloride (NaCI), 3.16 grams 
potassium chloride (KCI), 8.56 grams of urea (C0(NH 2 )2), 0.1 grams Pluronic 10R8 surfactant (a non-ionic 
surfactant commercially available from BASF-Wyandotte Corporation) and 1 gram methyl paraben and 1 
gram Germall 115 preservative (commercially available from Santell Chemical Company, Chicago, IL) per 

35 liter using distilled water as the solvent. The components are added to 900 milliliters of distilled water in the 
order given and each dissolved before the next component is added. The solution is finally diluted to one 
liter. 

Absorbency Under Load (AUL) 
40 ~ — 

The ability of superabsorbent material to absorb a liquid while under load is determined as follows. 
Referring to Rg. 5, a demand absorbency tester (DAT) 48 is used, which is similar to a GATS (gravimetric 
absorbency test system), available from M/K Systems, Danners, MA, as well as the system described by 
Lichstein at pages 129-142 of the INDA Technological Symposium Proceedings, March 1974. A porous 

45 plate 50 is used, having ports 52 confined within a 2.5 centimeter diameter area and covered by the 
absorbency under load (AUL) apparatus 54. An electrobalance 56 is used to measure the flow of fluid, into 
the superabsorbent particles 58. For this test, the fluid employed is an aqueous solution containing 0.9 
weight percent sodium chloride, used at room temperature (-23* C). 

The special AUL apparatus 54 used to contain the superabsorbent particles comprises a cylinder 60 

50 made from 1 inch (2.54 centimeters) inside diameter thermoplastic tubing which is machined-out slightly to 
be sure of concentricity. A 100 mesh * stainless steel wire cloth 62 is fused on the bottom of cylinder 60 by 
heating the wire cloth in a flame until red hot, after which the cylinder is held onto the cloth until cooled. A 
soldering iron can be used to touch up the seal if unsuccessful or if it breaks. Care must be taken to 
maintain a flat, smooth bottom and not distort the inside of the cylinder. A 4.4 gram piston 64 is made from 

55 one inch diameter solid material (e.g., PlexiglasTM) and is machined to closely fit without binding in the 
cylinder 60. A standard 100 gram weight 66 is used to provide about 2 kilopascals (0.3 lbs per square inch) 

* 100 mesh = 0.149 mm 
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material is weighed. The amount of fluid retained by the material being tested is determined by subtracting 
the dry weight of the material from the wet weight of the material (after application of the vacuum) and is 
reported as the saturated retention capacity in grams of fluid retained. For relative comparisons, this value 
can be divided by the weight of the material to give the saturated retention capacity in grams of fluid 

s retained per gram of tested material. If material, such as superabsorbent material or fiber, is drawn through 
the fiberglass screen while on the vacuum box, a screen having smaller openings should be used. 
Alternatively, a piece of the tea bag material described below can be placed between the material and the 
screen and the final value adjusted for the fluid retained by the material as described below. 

When the material to be tested is superabsorbent material, the test is run as set forth above with the 

ro following exceptions. A bag is prepared from heat sealable tea bag material (grade 542. commercially 
available from the Kimberly-Clark Corporation). A six inch by three inch sample of the material is folded in 
half and heat sealed along two edges to form a generally square pouch. 0.2 grams of the superabsorbent 
material to be tested (in the form of particles having a size within the range of from about 300 to about 600 
?m t and a moisture content of less than about 5 weight percent) is placed in the pouch and the third side is 

75 heat sealed. The test is performed as described with the amount of the fluid absorbed by the bag material 
being subtracted from the amount of fluid retained by the bag and superabsorbent material. The amount of 
fluid absorbed by the bag material is determined by performing the saturated retention capacity test on an 
empty bag. 

20 Fluid Uptake Value 

The fluid uptake value is defined as the greatest length of time On seconds) required for an absorbent 
garment absorbent structure or containment means and superabsorbent material to absorb any of three 
100 milliliter insults (300 milliliters total) of room temperature (-23° C) synthetic urine applied to material in 

25 a localized area (about 1 square centimeter) at a rate of 15 milliliters per second, with a period of about 5 
minutes between each 100 milliliter insult. The time required to absorb each 100 milliliter insult is 
determined for each of the three insults, and the fluid uptake value is defined as the largest of the three 
values The fluid uptake value is determined as follows. The object to be tested, having a moisture content 
of less than about 7 weight percent, is placed in a flat bottomed container. Three 100 milliliter insults of 

30 synthetic urine are applied to the object by delivery from a nozzle having a 4 millimeter diameter orifice. 
The nozzle is attached to a peristaltic pump equipped with a pulse suppressor. The nozzle Is placed a 
distance of about 1 inch from the center of the object and the urine dispensed from the nozzle at an 
average rate of about 15 milliliters per second until 100 milliliters has been applied. After 5 minutes another 
100 milliliters is applied. After 5 minutes a third 100 milliliter insult is applied. The nozzle forms an angle of 

35 about 60' from a generally horizontal major face of the object. The time for each 100 milliliter insult to be 
absorbed by the object is recorded. The highest of the three time periods for absorption is reported as the 
fluid uptake value (in seconds). 



Examples 



40 



The following samples were employed in the examples and comparative examples. 
Sample 1 - A poly(acrylic acid) high-absorbency material commercially available from the Norsolor 
Company] France, under the trade designation Norsacryl A2TM. 

Sample 2 - A starch grafted poly(acrylic acid) high-absorbency material commercially available from the 
45 Hoechst~Celanese Company under the trade designation SanwetTM IM 5600S. 

Sample 3 - A poly(acrylic acid) high-absorbency material commercially available from the Dow Chemical 
Company under the trade designation DrytechTM 533. 

Sample 4 - A poly(acrylic acid) high-absorbency material commercially available from the Dow Chemical 
Company under the trade designation DrytechTM 534. 
so Sample 5 - Agglomerated fines of a poly(acrylic acid) high-absorbency material which fines are available 
frWthe~Dow Chemical Company as the fines of DrytechTM 533, the fines are agglomerated according 
to copending U. S. Patent Application Serial No. 07/304,616 filed January 24, 1989, prev.ously 
incorporated herein by reference. 

Sample 6 - A poly(acrylic acid) high-absorbency material commercially available from the Norsolor 
ChemicafCompany under the trade designation NorsacrylTM B41S. 

Sample 7 - Agglomerated fines of a poly(acrylic acid) high-absorbency. material, which fines are 
Alible "from the Dow Chemical Company as the fines of DrytechTM 533, the fines are agglomerated 
according to copending U. S. Patent Application Serial No. 07/304,616 filed January 24, 1989, prev.ously 
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between two 3 inch (7.6 centimeters) by 9 inch (22.9 centimeters) layers of the HydrofilTM meltblown web 
employed in Example 1. The absorbent structure consisting of 12 grams of high absorbency material and 
two layers of HydrofilTM meltblown web is then placed between two 4 inch by 10 inch layers of a 20 gram 
per square meter bilobal spunbonded polypropylene material. The bilobal polypropylene spunbonded 

5 material is then heat sealed around the periphery of the absorbent structure. The described structure is then 
placed in a six inch by nine inch by two inch dish. Three hundred milliliters of synthetic urine is then poured 
on the structure from a height of about 1 inch at a rate of about 11 milliliters per second. The synthetic 
urine is applied to the structure over substantially the entire upper surface of the structure in an attempt to 
compensate for the observed poor performance. The time required for the structure to imbibe the 300 

70 milliliters of synthetic urine is recorded. 

Example 3 

A structure as described in Example 2 is formed except that the high-absorbency material employed is 
;s that described as Sample Number 8 above. Additionally, due to the good performance of the absorbent 
structure, the synthetic urine is applied to the structure in a localized area rather than over the entire upper 
surface of said structure. Again, the time required for the structure to absorb the 300 milliliters of synthetic 
urine was recorded. 

The results of the testing done in connection with Examples 2 and 3 is set forth in Table 2 which set 

20 follOWS. 

TABLE 2 



25 Example Number High Absorbencv Material Time to Imbibe 

2* Sample Number 3 > 240 seconds 

3 Sample Number 8 30 seconds 

30 

* Comparative Example 

As can be seen from reference to Table 2, the structure of Example Number 3 performs significantly 
35 better than the structure of Example Number 2. The improved performance results from the use of a high- 
absorbency material having a free swell rate of less than 60 seconds and a five-minute AUL of greater than 
I5g/g. 

Example 4 

40 

A coformed web containing 76 weight percent of the high-absorbency material of Sample Number 3 
and 24 weight percent of a fine fibered (less than about 5 micrometer diameter) meltblown HydrofilTM LCFX 
copolymer fibers is formed. The web has a basis weight of 850 grams per square meter. A 3 inch by 9 inch 
sample of the meltblown web is then covered on one surface with a 3 inch by 9 inch layer of the HydrofilTM 
45 meltblown web utilized in Examples 2 and 3. The absorbent structure thus formed is then placed between 
two layers of the 20 grams per square meter bilobal polypropylene spunbonded material employed in 
Example Numbers 2 and 3 with the spunbonded material being heat sealed around the periphery of the 
absorbent structure. The structure thus formed is subjected (with the HydrofilTM melt blown web facing up) 
to the same testing set forth in connection with Example 2 above. 

50 

Example 5 

An absorbent structure as described in Example 4 is prepared with the exception that the high- 
absorbency material employed is that material described as Sample Number 8 above. The absorbent 
55 structure so formed is subjected (with the HydrofilTM meltblown web facing up) to the same testing as set 
forth in connection with Example 3 above. 

The results of the testing of Examples 4 and 5 are set forth in Table 3. 
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Fluid Uptake Value 1 
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Average of two repetitions 



As can be seen from reference to Table 4 rn m n ra c.™ ~< ,,. 

Example 7 

is hereby incorporated by reference Z^^^^***' 13 \ 1987 ' ,0 K «»enberger. et al. which 
diapers according ,o theteachings of U en J «t " l™"*"** into di ^ble infant 

incorporated herein by reference. The diapers comorS * ? U ' 1989 ' and P revious| y 

absorbent air laid batts of high atsoZl ^T^ZL ^ .T*" ™° r Sheet " the 
surrounding the air laid batts a transfer layer and a bodv Z?r P 1 3 Waddin 9 tissue wa P 

pulp fluff and high absorbency material are 8peCi,iCal *' the air « «*» of wood 
.he Kimberly-Qark Corporation under ^^ 2^ COmmercia >* ™**ed by 

The diapers so produced are subjected t TZZtZl ! T'" ^''^ DiSp ° Sab,e Dia P ers - 
babies are provided with ten of the described <£ ^rs The 9 t0 !? ,0Ca ' USe each of 100 

d%^r^^ 

- the diaper. Addifionafiy, ^^^S^^S^^ 
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wetness rating) of the baby's skin in the perineal region on a scale from 0 to 5, where 0 is dry skin, 1 is 
slightly damp, 2 is damp, 3 is wet, 4 is very wet. and 5 is soaked. The percent leaks and average skin 
wetness rating as well as the exact composition of the air laid web of wood pulp fluff and high absorbency 
material is set forth In Table 5. 

Examples 8 and 9 

Disposable diapers are prepared as set forth in Example 7 above with the exception that Example 8 
employs the high-absorbency material described as Sample Number 5 above and Example 9 employs the 
high-absorbency material described as Sample Number 8 above. The diapers are prepared and tested as 
set forth in Example 7. The results of the testing and the composition of the diapers are set forth in Table 5 
which follows. 



75 



TABLE 5 

Example High Absorbency Weight of 1 Cone, of 2 Percent Avg. Skin 
Number Material Fluff la) H.A.H. leaks Wetness Rating 





7* 


Sample Number 3 


26 


16 


10.4 


0.81 


20 


7* 


Sample Number 3 


26 


20 


8.S 


0.75 




8* 


Sample Number 5 


26 


16 


12.0 


0.86 


25 


8* 


Sample Number 5 


26 


20 


10.8 


0.79 




9* 


Sample Number 8 


26 


16 


13.9 


0.86 


30 


9* 


Sample Number 8 


26 


20 


11.5 


0.78 
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* Comparative Example 

1 Weight of wood pulp fluff in grams 

2 Concentration of high absorbency material in weight percent based on 
total weight of fluff and high absorbency material 

As can be seen from reference to Table 5, and comparison of Example Number 7 with Example 
Numbers 8 and 9, the use of high-absorbency materials having a free swell rate of less than 60 and an AUL 
greater than 15 g/g (Example Numbers 8 and 9) does not bring a significant benefit to the disposable diaper 
when the high-absorbency material is employed at low concentrations in hydrophilic fibers. 

Example 10 

An infant diaper commercially available from the Kimberly-Clark Corporation under the trade designation 
Huggies® Supertrim Disposable Diapers (medium) is provided. The diaper comprises an outer cover, a 
tissue wrapped airlaid batt of wood pulp fluff and the high-absorbency material of sample 4, a transfer layer, 
and a body-side liner as described in U.S. patent 4,798,603 issued January 17, 1989 to Meyer et al. The 
transfer layer and the body-side liner are removed from the diaper and replaced with a Guilford Warp Knit 
Fabric commercially available from Guilford Mills, Greensborough, NC, under the trade designation Style 
19903. 

The diapers are subjected to a local use test. According to the local use test, each of 20 "heavy wetter" 
(average at least about 200 grams of urine per night) babies are provided with two of the described diapers 
(40 total). The diapers are used overnight on the babies and the used diapers are returned for evaluation. 
About 37 diapers are evaluated. For each of the diapers used, the individual applying and removing the 
diaper is asked to indicate whether there is leakage from the diaper. Additionally, the person removing the 
diaper is asked to evaluate the relative dryness (skin wetness rating) of the baby's skin in the perineal 
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diaper is set forth in table 6. 
5 Example 11 



A diaper as described in example 10 is provided. The tissue wrapped absorbent core transfer laver «nri 
Company. On top of the coform material is longitudinally placed a 4 inch bv about 9 inrh nTat*Z 



20 Example 12 



* 100 • F = 37.78 0 C 
** 135 • F = 57.22 • C 
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As can be seen from reference to examples 11 and 12, diapers having an absorbent structure with a 
small volume (about 55 cubic centimeters) can be produced which generally meet or exceed the 
performance characteristics of conventional, known diapers (example 10). Moreover, comparison of exam- 
ples 11 and 12 indicates that the use of a high-absorbency material having a free-swell rate of less than 60 
seconds and a five-minute AUL of at least about 15 g/g (example 12) produces a diaper having improved 
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ri^Xt t0 3 SimHar diaP6r emP '° yin9 3 material not meetJng such 

APPENDIX A 
Example A-1 

(deodorized kerosene by Exxon). The dispersion^ LT? T 9r3mS ° f ,Sopar M hydrocarbon 

prepared with a solution of 12 grams ?SS ^acid oT a9 ' ati ° n - ^ m0nomer ^ >* 

grams of a chelating agent; 1 5.7 gram S of watr J^^TS * ,nmeth y ,0, P ro P ane ^rylate; 0-05 
and 0.1 grams of t-butyl hydrogen ^pemxide suso^ndeH « h > ^ Mn ° f SOdium "V* 0 *^ 
hydrocarbon and 0.25 grams of EL> T r dr ° PtetS " 3 S0 ' Ution of 100 ara ™ of Isopar M 
aggregates or «^ ^^C^^t^o * ^ * 

600 rpm. 20* C and under the flow of sutohur diZ^^ „ reaCt ° r ^ COns,ant a 9 itation * 
- - separated from the W^Z^^^* T^S^SSSgT 
Example A-2 

^eT^Z^t^ZZ Z m? r ' y 10 th ° Se in 

of hydrophobic fumed silica used in the process llon^ ™J Z phaSe and the amount 

treated with a wetting agent by adding 5 a ami To a 4 ^ ° f the a " re9a,es are then 

Company) in water solution. The aggre^s^n dr^ fZoZ™* ^ * ^ ° 0W 

Example A-3 

poly'i: ^ng'TpS ° f *»**' ^ °° W Ch - ica ' ^pany) 

kg) of Isopar L hydrocarbon. The diTpersion is susZli 77 miCrometers > is ™i*ed with 160 pounds (727 
with a solution of 3405 grams of S c iid- TSS ^ m ° n0mer phase is 

chelating agent, 4313 grams of wate 3405 o Jl^ *° tnmeth ^ rQ P^ Wacrylate; 14 grams of a 
grams of ,-buty. hydrogen P e oxSe s u^E a f ^ * S ° diUm hydroxide: and " 

hydrocarbon and 140 grams of hvdronS 7 35 d °P etS ,n a solution <* 25 pounds of Isopar M 

polymerization to occur at 20° C for an houMhJ Storil Under C ° nSta . nt agitation then all ^ing 

C. A solution of 20 grams of persSate 140 or™? , v "'n Um StripP6d t0 90 C and is to 70 ' 
the aggregates at 70 ' C for 90 ^ Z'ZlcL j^ t ** 44 °° 9ramS ° f Water is to 
hydrocarbon by filtration and then ^^0=;^ ^ *" the 

Claims 

1. An absorbent structure, said absorbent structure comprising: 
means for containing a superabsorbent material; and 

K^jrirss % izzr*r:\ means - said superabso * ent — - * 

superabsorbent being present in saw cZir L Tt rZ^™"* Ml ° f 3t least about 15 Bfc «* 
weight percent, base? on a total ^htTr^^^^ 

2. T^absorten, structure according to Calm t. wherein said containment means comprises a fibrous 
3 ' ^ aCC ° rdin9 10 daim * *» d *« -trix is formed from a hydrophilic 
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4. The absorbent structure according to claim 3. wherein said fibrous matrix comprises less than about 10 
weight percent of cellulosic fibers. 

5. The absorbent structure according to one of the preceding claim, wherein said containment means 
comprises two layers of material, at least one layer being water-pervious, and wherein sa.d superabsor- 
bent material is located between said two layers of material. 

6. The absorbent structure according to one of the preceding claims, wherein the superabsorbent material 
has a free-swell rate of less than about 40 seconds, preferably less than about 30 seconds. 

7. The absorbent structure according to one of the preceding claims, wherein said superabsorbent 
material has a five-minute AUL of at least about 18 g/g. preferably of at least about 21 g/g. 

8 The absorbent structure according to one of the preceding claims, wherein said superabsorbent 
material comprises generally non-friable particles of agglomerated fines of a water-swellable. substan- 
tially water-insoluble polyacrylic acid. 

9. The absorbent structure according to one of the preceding claims, wherein said absorbent structure has 
an average thickness of less than about 6.4 mm (0.25 inches), preferably 6.1 mm (0.20 inches). 

10. The absorbent structure according to one of the preceding claims, wherein said absorbent structure has 
a fluid uptake value of less than about 30 seconds. 

11. The absorbent structure according to one of the preceding claims, wherein said superabsorbent 
materials is present in said containment means in an amount of from about 70 to about 100 we.gnt 
percent based on total weight of said containment means and said superabsorbent matenal. 

1Z The absorbent structure of one of the preceding claims, in which said absorbent structure is 
superposed on an outer cover of a garment. 

13. An absorbent garment comprising an absorbent structure according to one of the preceding claims. 

14. The garment of claim 13. comprising an outer cover, the absorbent structure being superposed on said 
outer cover. 

15. The absorbent garment according to claims 13 or 14, wherein the ratio of the surface area of the 
absorbent structure to the surface area of the absorbent garment is within the range of from about 3 : 
10 to about 8 : 10. 

40 16. The absorbent garment according to one of claims 13 to 15, further comprising a body-side liner, said 
absorbent structure being located between said body-side liner and said outer cover. 

17. An absorbent garment, especially according to one of claims 13 to 16. said absorbent garment 
comprising: 
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means for containing a superabsorbent material: and 

superabsorbent material contained by said means, said superabsorbent material being present in said 
containment means in an amount of from 60 to 100 weight percent based on the total we.ght of the 
containment means and said superabsorbent material, said containment means and superabsorben 
material defining a dry volume of less than about 180 cubic centimeters, said absorbent garment 
having a saturated retention capacity of at least about 2 times the dry volume of said containment 
means and superabsorbent material with the containment means and superabsorbent matenal account- 
ing for at least about 60 volume percent of said saturated retention capacity of said absorbent garment. 

18. The absorbent garment according to claim 17, wherein said containment means comprises a fibrous 
matrix, which preferably is formed from a hydrophilic polymeric material. 
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19. The absorbent garment according to claim 18 wh* • • 

10 we,ght percent celiu.osic fibers 9 8 " ^ Sad fibrous «** comprises less than about 

"==S=5sSSSS?aas."a=Bri: 

30. A thin, disposable diaper, said diaper comprising: 
a body-side liner; 

outer cover superposed in racing relation with said liner; and 

-^ndr^di^^^^^^^^ 
a body-side liner 

m "°* r ^ s W^inl«„ 9M „,„, ffi5W „ wm(i 
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means for containing a superabsorbent material; and 

superabsorbent material contained by said containment means, said superabsorbent material having a 
free-swell rate of less than about 60 seconds and a five-minute AUL of at least about 15 g/g. said 
6 superabsorbent being present in said containemnt means in an amount of from 60 to 100 weight 
percent based on a total weight of said containment means and said superabsorbent material; said 
absorbent garment having an average thickness of less than about 6.4 mm (0.25 inches), preferably of 
less than about 5.1 mm (0.20 inches). 

w 32. The disposable diaper according to claim 30 or 31, wherein said diaper consists essentially of said 
body-side liner, said outer cover, and said absorbent structure. 

33. The disposable diaper according to one of claims 30 to 32. wherein said outer cover is water-pervious. 

75 34. The diaper according to one of claims 30 to 33. wherein said superabsorbent material is present in said 
containment means in an amount of from 70 to 100 weight percent based on total weight of said 
containment means and said superabsorbent material. 

35. A thin disposable diaper, especially according to one of claims 30 to 34. said diaper consisting 
20 essentially of: 

a body-side liner; 

an outer cover superposed in facing relation with said liner; 

25 

means for containing a superabsorbent material said means being located between said liner and outer 
cover; and 

superabsorbent material contained by said containment means, said superabsorbent material being 
so present in said containment means in an amount of from 60 to 100 weight percent based on a. total 
weight of the containment means and superabsorbent material, said containment means and superab- 
. sorbent material having an average thickness of less than 5.1 mm (0.20 inches), said diaper having a 
saturated retention capacity of at least about 300 grams. 

35 36. The diaper according to claim 35. wherein said containment means and superabsorbent material has an 
average thickness of less than about 4.8 mm (0.18 inches). 

37. The diaper according to claim 35 or 36. wherein said containment means and superabsorbent material 
defines a dry volume of less than about 180 cubic centimeters. 
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38. The diaper according to one of claims 35 to 37, in which said superabsorbent material has a free-swell 
rate of less than about 40 seconds, preferably less than about 30 seconds. 

39. The diaper according to one of claims 35 to 38, wherein said superabsorbent material has a five-minute 
45 AUL of at least 18 g/g. preferably at least about 21 g/g. 

40. The diaper according to one of claims 35 to 39, wherein said superabsorbent material comprises 
generally non-friable particles of agglomerated fines of a water-sweilable. substantially water-insoluble 
polyacrylic acid. 

50 
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0 Absorbent structure. 

© An absorbent structure and garment comprises a 
superabsorbent material having a free-swell rate of 
less than about 60 seconds and a five-miute AUL of 
at least 15 g/g. The superabsorbent material is con- 
tained by containment means, such as a fibrous 
matrix, such that the superabsorbent material is 
present in said absorbent structure in an amount of 
from about 60 to about 100 weight percent based on 
the total weight of the containment means and 
superabsorbent material. 

The containment means may contain a high 
concentration of a superabsorbent material and de- 
fine a dry volume less than about 180 cubic centi- 
meters. The absorbent garment has a saturated re- 
tention capacity of at least about two times the dry 
volue, and wherein the containment means and 
superabsorbent material account for at least about 
60 volume percent of said saturated retention capac- 
ity. 
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